The clinical features of the disease are becoming increasingly familiar. There may be a preceding upper respiratory infection, but the onset is usually abrupt, with sudden chills, fever, malaise, and an early appearance of petechial and purpuric lesions. Cyanosis ensues, with marked prostration and collapse, attended -by a falling blood pressure and a vanishing pulse. Circulatory collapse with death usually follows in 12 to 48 hours after the first indication of the disease. Only a small percentage have meningeal reactions. Cultures of spinal fluid are frequently negative.
Pathogenesis
The meningococcus has been recognized as the etiological agent in at least 60 per cent of the cases,2 and the incidence of this organism in the disease is probably higher. H. influenzae and pneumococci have been reported.2' 1 Bacterial stains of tissues have revealed meningococci in adrenal glands,7 skin, spleen,5 renal glomeruli, lungs, and liver.5 They have also been demonstrated within the coats of blood vessel walls, as well as in surrounding tissues. 6 Pathology The most striking pathological feature of the disease is the * From the Laboratory of Pathology, Yale University School of Medicine.
widespread vascular damage, generally considered a direct result of overwhelming toxemia." '6, 15 Thomas and Leiphart. '5 Other unusual lesions include hemorrhage complicating coagulative necrosis in the glandular portion of the pituitary,4 and hemorrhages in various organs, including the ovary, thyroid, brain, muscle, and intestinal wall. Exudative meningitis has not 'been described in the great majority of cases. The severe neurological signs are attributed by Banks and McCartney3 to an associated encephalomeningitis.
Review of the literature indicates that only acute congestion or petechial hemorrhages occur in the renal pelves. In the 3 cases to.be discussed, inflammatory processes were found in the kidneys by microscopic examination. Early acute glomerulonephritis was present in one. The other two showed marked engorgement of the glomerular capillary loops with blood and polymorphonuclear leukocytes, and areas of focal interstitial hemorrhage.
Report of cases Case 1. Autopsy No. 6122. A 24-year-old Negress was admitted to the New Haven Hospital on April 9, 1943, with a 24-hour history of fever and weakness. A rash had developed on the face, but there was no history of chili, nausea, vomiting, or headache. Three days before admission the nose had bled mildly several times, but the patient had not felt ill at any time except for soreness of the ankles. On admission the temperature was 1040, pulse 120, the blood pressure was unobtainable. The patient appeared critically ill. A massive purpuric rash involved the entire skin, mucous membrar-es, and the conjunctivae. There was no stiffness of the neck. Before further examination could be completed the patient died. The blood contained 11,000 white blood cells per cu. mm., and culture revealed meningococci.
At postmortem examination the body was well developed and moderately obese. Confluent purpuric hemorrhages were noted in the conjunctivae, and hemorrhages, the largest measuring 3 to 4 cm. in diameter, were scattered over the skin of the trunk and extremities. Only the pertinent postmortem findings are recorded.
Diffuse acute hemorrhage was present in both adrenal glands. Patches of yellow cortex were found only in the right adrenal; both were dark red, the medulla more intensely so. The capsule limited the hemorrhage. The right kidney weighed 125 gms., the left 140 gms. Similar in appearance, they showed nothing remarkable. The capsules stripped easily. Edema and congestion of mediastinal, axillary, cervical, para-aortic, and mesenteric lymph nodes were noted. The cerebral leptomeninges were clear and free of exudate; the dural sinuses were free of thrombi; the mastoids and paranasal sinuses were free of exudate or hemorrhage. There was no cerebellar pressure cone. The pituitary was not remarkable.
Histologically, there were foci of accumulated neutrophilic leukocytes and fewer large mononuclears scattered widely through the myocardium. The lesions were circumscribed and nodular, and resembled Aschoff nodules (Fig. 2) . The liver cord cells were well preserved. A few focal collections of round cells and eosinophils were noted in the periportal zones. Diffuse congestion and hemorrhage involved both adrenals, particularly the medullary portions. Cell detail could be made out in only the outer third of the cortex. Capillary loops of a few glomeruli showed fibrinoid change and an accurpulation of numerous polymorphonuclear leukocytes (Fig. 1) . Lymph nodes revealed varying degrees of congestion and hyperplasia. Case 2. Autopsy No. 6390. A 21-year-old white factory-worker developed a slight cold with diarrhea and vomiting one week before admission to the New Haven Hospital on December 17, 1943. On the night before admission he suffered from headache, shaking chills, pain in the right knee, and a fever of 1040. On the day of admission nausea and vomiting recurred. On admission the temperature was 1040, pulse 120, respiration 32, and blood pressure 70/40. The patient was a well-developed man appearing desperately ill. There were several small petechial hemorrhages in the conjunc'tivae. The patient was given sulfamerazine intravenously and 20 cc. of cortical extract, but he died 6 hours after admission. His white count showed 17,500 cells per cu. mm. of which 79 per cent were neutrophils. Numerous red blood cells, white blood cells, and casts were present in the urine. Blood culture, as well as spinal fluid culture, yielded meningococci. The spinal fluid, however, was clear and colorless and the initial pressure was 150 mm.
At postmortem examination bilateral conjunctival hemorrhages were noted. The right thorax yielded 200 cc. of amber fluid and 20 cc. of amber fluid were found in the pericardial sac. Serosal hemorrhages were noted in the stomach and duodenum and intestines. The liver weighed 1840 gms. was extremely soft and of a homogeneous yellow-brown color presenting a rough disorganized appearance on section. Some raised irregular areas and other depressed zones could be seen. The adrenal glands weighed 27 gms. together and both were destroyed by hemorrhage. The right kidney weighed 185 gms., the left 190 gms. They were slightly swollen, large, and dark red. Numerous large hemorrhages could be seen in both testes. The mesenteric lymph nodes were swollen. The cerebral leptomeninges were clear. There was no evidence of increased cranial pressure. The middle ears and the paranasal sinuses revealed no exudate.
There were many polymorphonuclear leukocytes in the interstitium of the myocardium with a rare zone of myocardial necrosis (Fig. 3) . A diffuse hepatitis with foci of necrosis was present. The adrenal gland was extensively hemorrhagic. The medulla could no longer be identified and the cortex was infiltrated with hemorrhage as far as the capsule. The renal glomeruli were markedly congested and there were accumulations of leukocytes in the glomerular tufts. Numerous interstitial hemorrhages of varying size were noted in 'both testes. There was an acute mesenteric lymphadenitis.
Case 3. Autopsy No. 6461. A 26-year-old white married woman was admitted to the New Haven Hospital on February 11, 1944 . On the afternoon of -the day of admission she suddenly had headaches and several shaking chills. The temperature was 1050, rising to 1080 in the evening attended with a clouded sensorium. On admission to the hospital the temperature was 105.80 and the systolic blood pressure 50 mm. The patient was well nourished and well developed. She was desperately ill and comatose. There were petechiae in the conjunctivae and on the arms and thighs. The patient was placed in shock position and 5 gms. of sodium sulfadiazine were administered intravenously with 10 per cent glucose. Her blood pressure rose to 90/62. A blood transfusion of 500 cc. was given, and 10 cc. of cortical extract were administered. The blood pressure slowly fell and there were Cheyne-Stokes respirations. The patient expired 18 hours after the onset of her illness. White blood cells numbered 8,400. Blood culture was positive for meningococcus type I; spinal fluid culture gave no growth.
The body was discolored by marked lividity and extensive purpura. There were numerous conjunctival hemorrhages and petechiae. Petechial hemorrhages were noted in the mucosa of stomach and duodenum. Both adrenal glands were dark purple and grossly hemorrhagic. The right kidney weighed 120 gms., the left 135 gms. The capsules were tense; the cortical surface smooath and free of petechiae. The left ovary was large and hemorrhagic. Hilar, abdominal, mesenteric, and para-aortic lymph nodes were enlarged and mottled pink in color. No meningeal exudate was present.
Large areas of the cortex and the entire medulla of both adrenal glands were destroyed by hemorrhage. The glomerular capillary loops were congested and contained numerous polymorphonuclear leukocytes and occasional fibrin plugs. Red blood cells and debris were seen in Bowman's capsule. Small interstitial hemorrhages and a large corpus hemorrhagicum were found in !the left ovary. There was an acute mesenteric lymphadenitis.
Comment
The three adults with Waterhouse-Friderichsen syndrome exhibited widespread vascular lesions manifested by purpura, petechiae, and hemorrhages into adrenals and other organs. From all three cases the meningococcus was isolated as the causative agent of the overwhelming septicemia, but none had meningitis. The severity of the infection was indicated by the presence of acute hepatitis, acute focal and diffuse myocarditis, acute nephritis, or acute lymphadenitis.
It is of interest to note that of 6600 autopsies performed at this hospital in the past 25 years, there were only 3 adult cases of Waterhouse-Friderichsen syndrome and these occurred between April, 1943, and February, 1944 
